Background: Elder mistreatment is a serious issue affecting between 300,000 and 800,000 older adults. Elder mistreatment has serious consequences for older adults and can include immunological dysfunction, increased mortality and emotional difficulties such as depression, feelings of inadequacy and self-contempt. Sub-groups such as persons with Alzheimer's disease have heightened risk for elder mistreatment, but it is not clear whether this heightened risk represents life-long patterns of abuse between persons or whether they represent a change in conflict style over time as a result of changes associated with dementia.
Background
Elder mistreatment is a serious issue affecting between 300,000 and 800,000 older adults [1] . It includes categories such as physical abuse, which includes any acts of violence that may result in pain, injury, impairment or disease [2] , psychological or verbal mistreatment, which refers to the use of verbal assaults, insults, threats, intimidation, humiliation, and harassment, or any treatment that results in emotional or mental anguish to the recipient, and neglect, "the failure of responsible party(ies) to act so as to provide, or to provide what is prudently deemed adequate and reasonable assistance that is available and warranted to ensure that the older adult's basic physical, psychological, social and financial needs are met, resulting in harmful effects for the older adult" [3] . Elder mistreatment has been linked to health problems such as immunological dysfunction [4] [5] [6] [7] [8] [9] , and increased mortality [10, 11] . It results in emotional difficulties such as decreased self-esteem [4, 8, [12] [13] [14] , depression [7, 9, [15] [16] [17] feelings of inadequacy, and self-contempt [13, 14] . It has been shown to result in family distress, impaired life functioning [9] , and cognitive difficulties [4] . Factors such as abuse history [18, 19] , age and gender of perpetrators [20] [21] [22] [23] , pathology of the perpetrator [24] [25] [26] dependence [27] [28] [29] , social isolation [17, 18, [30] [31] [32] [33] , depression [25, [34] [35] [36] [37] [38] , and caregiver emotional problems [25, 26, 37, 39, 40] have been postulated to be related to mistreatment. In addition, cognitive impairment has been identified as a unique risk factor that may increase risk for mistreatment in older persons [1, 33, 38, 41, 42] .
It is estimated that as many as 4 million individuals are suffering from moderate to severe dementia [43] . Abuse of dementia patients by family caregivers is reported to be common [21, 41, 42, 44, 45] and prior aggression in the dementia patient, premorbid relationship between the patient and caregiver, and frequent behavioral problems have been linked to aggression and violent behavior [21, 41, 42, 44, 45] . Steinmetz (1988) was one of the first to suggest that abuse may be interactive, that is, related to the patient's verbal and physical abuse of the caregiver, and this idea has received support from other researchers [46] . Paveza et al. found a dyadic relationship between patient and caregiver physical violence in their study on Alzheimer's Disease (AD) patients in the PACT registry [42] as did Coyne et al. [21] and Paveza et al. [21, 38] . In both of these studies physical abuse on the part of demented persons receiving care was related to physically abusive behaviors on the part of caregivers. What is not known as yet is whether these relationships represent a life-long pattern of abuse between persons or whether they represent a change in conflict resolution strategy over time as a result of changes associated with dementia. This study will examine this question by looking at change in conflict resolution strategy in persons caring for a community dwelling older adult with Alzheimer's disease in the state of Florida in the period prior to the onset of dementia symptoms and in the period after the onset of symptoms.
Methods

The Data Set
Data analyzed here were collected as part of the Aggression and Violence in Community Based Alzheimer's families grant (AV_CAD), and potential subjects were enrolled though solicitation via membership in one of three local chapters of the Alzheimer's Association located in Tampa, Orlando, and Miami, or though their participation with the five state funded memory disorder clinics (Tampa, Central Florida, North Broward, Miami, and Miami Beach) over a three step procedure ( Figure 1 ) and are detailed in VandeWeerd and Paveza [38] . In step one, all older adults diagnosed with AD who were receiving treatment at one of the memory disorder clinics (n=1,781), or who were members of Alzheimer's Associations during the study enrollment period (n=5,648) were mailed an introductory pamphlet explaining the study. Pamphlet packages included a response card indicating a caregiver or elders interest in the study and their consent to have their information released from their enrollment site to the study team. In step two, all interested persons (n=1011) were contacted by the University of South Florida (USF) study team who verified whether the elder and caregiver met the inclusion criteria, and explained the study in detail. If subjects met inclusion criteria and were interested in participating, address information for mailing the in-home questionnaire was collected and an appointment for in-home interview was scheduled. In step three of the study, in-home interviews were completed with caregivers and elders where eligible, using a computer assisted live interview technique.
Inclusion criteria for the study required that: 1) elders be 60 years of age or older, 2) have a diagnosis of AD either according to the NINCDS/ADRDA criteria or dementia of Alzheimer's type according to the DSM-III-R or DSM-IV in the 3 years prior to their enrollment in the study, 3) possess the ability to speak English, and 4) achieve a score of 16 or greater on the Folstein Mini Mental Status Exam (MMSE.) Inclusion criteria for caregivers required that: 1) caregivers be a family member, 2) possess the ability to speak English, and 3) provide 20 hours a week or more of care, and possess a telephone.
Families who did not meet the inclusion criteria were excluded from participating in the study with the exception of families who met all criteria except that the elder did not meet the requisite MMSE score. In these cases a surrogate could be used on the part of the elder to provide answers on the elder's behalf providing that the surrogate felt close to the patient, had met at least 1 time per week with the patient over the past year, and was not the primary caregiver.
Data collection was limited to an eligible MMSE score of 16 and to persons diagnosed within the 3-year period prior to enrollment to reduce the number of patients who were likely to have surpassed the cognitive decline cut-off. This time limit was also an effort to decrease the response bias that a large number of surrogates might induce. Of the 76 elders who participated, only 17 required the inclusion of surrogate information. This research was conducted under the supervision of the USF Internal Review Board and in compliance with the Helsinki Declaration (http://www.wma.net/en/30publications/ 10policies/b3/).
Tests and Measures
The Conflict Tactic Scale (CTS) was the principal measure of elder mistreatment in the AV_CAD, and the reasoning, verbal aggression, and violence sub-scales served as the principal outcome measure of this study. The CTS was originally developed by Straus and his colleges for use in their seminal study on violence in the American family [47] . This instrument was chosen because of its frequency of use in the study of violence in families [47] [48] [49] , as well as by studies that have looked at violence in AD families on a smaller scale [42] . It includes items in compliance with definitions for verbal and physical mistreatment such as "insulted or swore at the other one", "pushed, shoved, or grabbed", "slapped, and spanked", and for reasoning such as, "discuss the issue calmly" and "got information to back up side of things" as measured through caregivers' reports of their own behavior and caregivers' reports of elders' behavior. It offers a dichotomous way to measure the presence or absence of mistreatment and has a strong internal consistency with coefficient alphas of 0.82 and greater for the sub-scales. For each question that comprises the CTS, subjects were asked to provide responses across three time periods: did it ever happen? Did it happen prior to symptoms? And did it happen in the past year? Information from each period was used to generate a subscale score for the presence or absence of the use of each resolution strategy (reasoning, verbal aggression, and violence) at that time. Data over the last two time periods (the period prior to symptoms, and in the past year) serve as the focus of this paper. The period "in the past year" was used as an indicator of post dementia change as a diagnosis of AD was required for participation in the study.
Data Analysis
Data for the AV_CAD were collected through mailed questionnaire and in-home interview. Data collected during the in-home interview were entered immediately into an Epi-Info database format via laptop computer, and later transformed into an SPSS useable format using Stat Transfer 6.0 software. Data collected via mailed questionnaire were entered directly into an SPSS database for data analysis. Data for the CTS were collected as part of the in-home interview process. Data for this analysis were cut from the larger AV_CAD study and focused on demographics as well as reasoning, verbal aggression and violence sub-scales of the conflict tactics scale as described in tests and measures.
Demographics of the overall sample were computed and Mcnemar's test was used to compare conflict resolution strategies used in the period prior to symptoms and in the year prior to study participation. McNemar's test was chosen due to its utility of use with dichotomous variables and the presence of mistreatment within the small sample size.
Results
In all, 254 caregivers (Table 1 ) and 76 elders (Table 2 ) participated in the study. Caregivers had a mean age of 63.84 years (+13.07 years) and were primarily wives (34.2%) and children (32%), followed by husbands (18.5%).
Fifty-nine percent of care-recipients were female, with a mean age of 78.57 years (+8.41 years). Both care-recipients and caregivers were 85% Caucasian, 9.4% Hispanic, and 4.5% African American. Twentysix percent of caregivers and 30.6% of elders were Roman Catholics. An additional 44% of caregivers were non Roman Catholic Christians, as were 43.2% of elders. Sixty-eight percent of care-recipients lived with their caregiver. Of those, 18.6% had household incomes between $20,000 and $29,000.
For care-recipients who do not live with their caregivers, many are living at or near poverty. Thirty-five percent have incomes less than $20,000 a year. Forty-nine percent of caregivers were providing care to someone with 11-15 dementia symptoms, 84.3% reported a subjective feeling that providing care to the elder was a burden, and 41.9% were seriously considering the need for nursing home placement in the future. Table 3 illustrates conflict resolution style in the pre and post dementia periods. Reasoning in the post dementia period was significantly related to the use of reasoning as a conflict resolution style in the pre dementia period in caregivers (X2=7.37, p=0.031). Reasoning was used by 91.4% of caregivers and 89.3% of elders with AD prior to the onset of dementia symptoms, and by 66.3% of caregivers and 45.3% of elders in the past year. Reasoning in elders with AD in the pre and post dementia period approached significance (Χ2=5.90, p=0.055).
The use of verbal aggression and violence as a conflict resolution style in the period prior to dementia was not significantly associated with the use of verbal aggression in the post dementia period. Verbal aggression was used by 9.6% of caregivers as a conflict resolution strategy prior to symptoms and by 59.3% in the year period prior to enrollment in the study (Χ2=1.48, p=.532).
Verbal aggression as a conflict resolution strategy was used by 11% of elders with AD prior to the onset of dementia symptoms and by 68.7% in the year prior to enrollment (Χ2=0.56, p=.617). The use of violence as a conflict resolution strategy showed a substantial increase in the pre and post dementia periods in both elders and caregivers but was not significantly associated with the use of violence in the pre dementia period. Only three percent of caregivers and elders used violence as a resolution strategy prior to the onset of dementia symptoms and 16.8% of caregivers (Χ2=0.69, p=. 521) and 24.2% (Χ2=0.43, p=.623) of elders did so in the year prior to study enrollment.
Discussion
This study lends support to the idea that elder abuse in a large number of persons with Alzheimer's disease may be in part a result of the etiology of the disease and is susceptible to change over time. As the data illustrate there are significant increases in the use of verbal aggression and violent conflict resolution strategies used by both patients and caregivers in the period after diagnosis, when these strategies were not used prior to the onset of dementia symptoms. It is interesting to note that at least initially caregivers endeavor to use reasoning as a conflict resolution strategy in the same way they did prior to the onset of dementia. However, as dementia progresses, verbal aggression and violent behaviors escalate on the part of the patient, whilst the ability to reason in a constructive way declines, caregivers begin to use both verbal aggression and violence as well. These data lend definitive support to the hypothesis of other researchers that aggression and violence on the part of persons caring for someone with dementia may be the result of reciprocal violence rather than stem from malevolent intent [21, 42, 46] and suggest that services and education, rather than punishment are warranted.
Secondary symptoms of dementia such as aggression, violence, and combativeness are particularly difficult for caregivers to cope with and manage [21] but may be amenable to treatment. If the large percentage of abuse seen in this population is a behavioral outcome involving either retaliation or frustration as is suggested, in order to break the cycle it is imperative to teach caregivers techniques for distracting or reassuring patients, or for diverting their attention away from a potentially abusive situation. Feil [50] , and Bell and Troxel [51] have provided excellent guides on techniques for doing these things with persons with dementia. They include suggestions for better communication such as reducing background noise while talking, and the importance of tone of voice. They also include sections on easy activities for redirecting attention from potentially hostile triggers that may result in abusive events such as blowing up a balloon and playing with it. Additionally, these manuals highlight the importance of reframing the experience, learning to recognize triggers in advance, focusing on the positives of today's capabilities, and being the memory keeper, while stressing the importance of patient dignity. Additionally, pharmacological treatment, supportive psychotherapy, education groups, and services that decrease the hours per day spent providing care (respite) would possibly provide effective solutions to decreasing behavioral outbursts on the part of patients, and increasing reasoning as a strategy on the part of caregivers [52, 53] . It is important to note that reasoning still remains high among caregivers in the post dementia period indicating that caregivers maintain the desire to reason. Further, it suggests that an effort is still made to utilize this technique, but when this technique fails to offer any resolution, or when they are confronted with verbal and physical aggression they respond in kind.
Conflict Resolution Style
In 
Limitations and Future Research
This study was limited by the AV_CAD's use of the year period prior to enrollment in the study as its representation of the post dementia period. While the initial AV_CAD attempted to collect data over 4 time periods including, "did it happen in the course of your relationship with the elder/caregiver … 'in the period prior to symptoms?'; 'in the period since diagnosis?'; 'in the past year?' and 'ever?' "; data for the period "in the period since diagnosis" was lost due to computer difficulties with the original lap-top computer programming. As a result, while all persons who participated in the AV_CAD study were required to have a diagnosis of Alzheimer's Disease to eligible for enrollment and thus the period "in the past year" represents conflict resolution strategy used after the onset of dementia (no patient was diagnosed less than a year prior to participating), it is likely that these data are an under-representation of abuse prevalence as persons may exist who use verbal aggression or violence as a strategy in the period since diagnosis, though not in the past year.
Additional under-representation of actual mistreatment prevalence may stem from the fact that this study represents cases of persons collected only in the state of Florida who were willing to participate in this research. As such, it is possible that this study does not represent persons from other states, nor persons who would be unwilling to participate truthfully in a study on violence and aggression in community based AD families. As such it is likely that persons who are engaging in reciprocal violence are represented in greater numbers in this study than those who are engaging in abuse for more malevolent reasons such as power and control. Many of the persons who admitted verbal or physical mistreatment of their care recipient requested referral to services at the conclusion of their participation in this study, clearly acknowledging this behavior as inappropriate and demonstrating a willingness to change their behavior. It is likely that those who are abusing for malevolent reasons would be more likely to keep their care recipient isolated and less likely to agree to participation in a study such as this.
While this study makes a valuable contribution to the literature in light of the limited information that is known about change in risk for elder mistreatment over time in people with Alzheimer's disease, future research should include a larger geographic region and a more diverse sample. Monitoring change in a prospective study would also aid in the elimination of recall bias. Caregivers were asked to recall periods prior to dementia symptoms and over the past year and as a result their answers are filtered through their recollection of their experiences.
Violence is emerging as a significant clinical challenge in families living with a relative diagnosed with Alzheimer's disease or a related dementia [21, 41, 42, [44] [45] [46] . Regardless of the perpetrator, when aggressive and violent behaviors occur, the health and wellbeing of the entire family are at risk.
Conclusion
This study supports the notion that elder abuse in a large number of persons with Alzheimer's disease may be in part a result of the etiology of the disease and is susceptible to change over time. As the data illustrate there are significant increases in the use of verbal aggression and violent conflict resolution strategies used by both patients and caregivers in the period after diagnosis, when these strategies were not used prior to the onset of dementia symptoms. Secondary symptoms of dementia such as aggression, violence, and combativeness are particularly difficult for caregivers to cope with and manage but may be amenable to treatment resulting in a decrease risk for elder abuse. Although this study was confined to participants residing in the state of Florida, USA, findings from this study have implications for other developed countries that are dealing with the challenges posed by an increasing number of people with dementia and where elder mistreatment is also prevalent.
